Top view SEM images (a) general 400 nm CIGS film (b) porous 400 nm CIGS film and (c) different thick CIGS films compared absorption coefficient (a).
Figure S1
Top view SEM images (a) general 400 nm CIGS film (b) porous 400 nm CIGS film and (c) different thick CIGS films compared absorption coefficient (a). ITO has n-type characteristics; therefore, the formation of a Schottky barrier between CIGS and ITO is 5 expected. To investigate the interfacial electric properties, temperature dependent dark current-voltage characteristics were measured (see Fig. S2a ), and temperature dependent series resistance (R S ) was estimated based on the following relation,
where A is an ideality factor of the diode and G S is the dark shunt conductance. R S shows exponential 10 temperature(T)-dependence as described by Eq. (2), implying the back contact diode formation at the CIGS/ITO interface. 
